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Claim 

1 . A continuous hot dipping method, characterized in that its effects for continuous hot 
dipping of a metal strip with two or more of different materials by changing plating baths, and in 
that it comprises a compounded plating cell consisting of one pot for a plating bath and one or 
more pots to be placed in the aforementioned pot for another plating bath, so that when the 
aforementioned one pot is replaced with the other pot for the other plating bath, the other pot is 
immersed in the plating bath of the first pot when said other pot replaces said first pot and the 
other pot is removed from said first pot. 

2. A continuous hot dipping device, characterized in that it is comprised of a compounded 
plating cell consisting of one pot for a plating bath and one or more pots to be placed in the 
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aforementioned pot for another plating bath, wherein said one or more of pots for the other 
plating bath are freely attachable to and detachable from said first pot for the first plating bath 
and are immersed in the first plating bath to a sufficient depth so that the heat source for melting 
and keeping warm the plating bath is introduced to said one or more of pots for the other plating 
bath through the plating bath in said first pot. 

Detailed explanation of the invention 

The present invention relates to continuous hot dipping of a metal strip particularly with 
two or more different materials by utilizing the same plating equipment. 

In recent years, the continuous hot dipping, especially continuous molten zinc plating, of 
metal strips has been widely employed as a surface treatment method for thin steel sheets 
intended for use as building materials, household electric appliances, and automobiles. 

Generally speaking, the hot dipping of metal strips is not limited to one type of material 
but several types of materials are appropriately selected and used by changing the type of 
material or by changing the plating bath compositions according to specific use. However, it was 
not desired to use different plating equipment by preparing multiple dedicated plating pots for 
changing the type of plating material or plating bath compositions from the standpoint of not 
only high facility costs but also productivity improvement due to the complexity of the 
operation. Therefore, even in the conventional technology, several methods for carrying out 
plating of two or more different materials using the same plating equipment were proposed. For 
example, a method of arranging a plating cell comprising a hot-dip unit for one-sided plating and 
a hot-dip unit for two-sided plating in such a manner that free operation and exchange could be 
effected (Japanese Kokai Patent Application No. Sho 57[1982]-41362), a method of installing 
coating rolls arranged for both sides of a moving metal strip in such a manner of freely 
contacting each other and separating them (Japanese Kokai Patent Application No. Sho 
54[1982]-155128), and a method of installing a sink roll for free up-and-down operation 
(Japanese Kokai Patent Application No. Sho 53[1981]-141 127), etc. have been disclosed. 
However, these methods were associated with such disadvantages as, for example, a significant 
increase in facilities costs, commitment to only the coating roll method, or reduction of 
production efficiency due to the complexity of the operation. Moreover, these methods were not 
necessarily satisfactory. 

On the other hand, as a method of changing the composition of the plating bath, a method 
of installing independent, plural pots (hereinafter simply called pots) for plating.baths and 
moving a pot selected according to plating metal to a specified position was disclosed in 
. Japanese Kokai Patent Application No. Sho 49[1974]-41243. However, this method also requires 
a significant facilities investment for its execution, and a number of pots according to type of 
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plating materials has to be prepared independently so that the method cannot avoid rising 
production costs. Furthermore, a method able to change the component of the additional metal to 
the plating baths (Japanese Kokai Patent Application No. Sho 51[1976]-15494 and Sho 
52[1977]-1 1333 1, etc.) also has been known, but this method makes changing of only a part of 
components possible and cannot be applied to the preparation of plating bath with entirely 
different components. 

Thus, the purpose of the present invention is to solve the drawbacks of the 
aforementioned prior technology; i.e., it intends to minimize refurbishing expenses and facilities 
downtime when existing facilities are refurbished, and to realize hot dipping, which makes 
changing of plating baths by a dual pot method possible based on a novel idea which can be 
applied to plating of two or more types of materials and also to plating baths with largely 
different components. 

Here, the present invention concerns (1) a continuous hot dipping method, characterized 
in that it effects continuous hot dipping of a metal strip with two or more of different materials 
by changing plating baths, and in that it comprises a compounded plating cell consisting of one 
pot for a plating bath and one or more pots to be placed in the abovementioned pot for another 
plating bath, so that when the aforementioned one pot is replaced with the other pot for the other 
plating bath, the other pot is immersed in the plating bath of the first pot when said other pot 
replaces said first pot and the other pot is taken out from said first pot; and (2) a continuous hot 
dipping device, characterized in that it is comprised of a compounded plating cell consisting of 
one pot for a plating bath and one or more pots to be placed in the abovementioned pot for 
another plating bath, wherein said one or more pots for the other plating bath are freely 
attachable to and detachable from said first pot for the first plating bath and are immersed in the 
first plating bath to a sufficient depth so that the heat source for melting and keeping warm the 
plating bath is introduced to said one or more of pots for the other plating bath through the 
plating bath in said first pot. 

Next, the present invention will be further explained with reference to the attached 
drawings. 

Figure 1 is a front view showing a partial cross section of a plating device for executing 
the present invention. Figure 2 is a side view of same. 

As seen even from the drawings, the plating device 1 of the present invention is 
comprised of a compounded plating cell consisting of a large pot 2 for melting a molten plating 
bath and keeping it warm and one or more small pots 3 placed in the large pot 2. In the illustrated 
figure, there is only one small pot 3, but plural small pots may be installed. The pot 3 is kept in 
immersed in the plating bath (hereinafter called plating bath A) in the pot 2. 
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A sink roll 5, which is supported on a supporting device 4, is arranged in the plating bath 
in the pot 3 (hereinafter called as plating bath B). Generally, the sink roll is installed in a freely 
replaceable state, but may be integrated with the pot 3. Thus, metal strip 7 supplied to the plating 
bath B via the snout 6 is taken out from a pair of guide rolls 8 via the sink roll 5 to the outside. 

The plating bath A is heated and warmed by an appropriate heating means 9 (high- 
frequency induction heating means in the figure). The heating means is not particularly restricted 
and, for example, a gas burner, electric heater, etc. may be used. A heating means is not specially 
installed in the plating bath B of the small pot at the inside, and the plating bath [B] is heated and 
warmed by the heat of the plating bath A. Thus, it is preferred to make the pot 3 from a material 
with superior thermal conductivity. In addition, it is preferred for enhanced heating and warming 
to immerse the pot 3 into the plating bath A as deeply as possible, but if the pot [3] is immersed 
too deeply, i.e., until the bottom parts of both pots are in contact the heat conduction quantity is 
thereby lowered, so that there is the risk that the heating and warming of the plating bath B will 
be insufficient. Therefore, it is preferred to immerse the pot 3 in the plating bath A such that the 
bottom parts of both pots are separated to ensure constant circulation of the plating bath [A] 
around the pot [3] by convection. It is preferred to install supporting legs 10 at the bottom of the 
pot 3 to make the bottom of the pot 3 separate from the bottom of the pot 2, as shown in the 
figure. 

According to the present invention, in the case of plating only with the plating bath A, the 
small pot 3 is removed from the plating equipment by an appropriate means, and the pot 2 is 
heated and warmed by its own heating means so that continuous hot dipping is carried out in 
entirely the same manner as general continuous hot dipping. Next, the case of continuously 
carrying out plating in the plating bath B will be explained. First, a continuous hot dipping unit, 
such as a sink roll 5, snout 6 and guide roll 8, etc. is pulled up, and then the pot 3 is installed in 
the pot 2 by a suitable means, as shown in the figure, and the plating bath B is poured into the 
pot 3. On the other hand, the plating bath A is poured between the pot 2 and the pot 3 so that it 
does not overflow. The heating and warming of the plating bath B are carried out by transferring 
the heat source of the pot 2 to the pot 3 through the plating bath A. After installing the pot 3 in 
the pot 2 as described above, the aforementioned continuous hot dipping unit is pulled down and 
ordinary continuous hot dipping is started. 

When the plating bath A is pumped out into a spare pot at the outside of the line and the 
pot 3 is installed inside the pot 2, the plating baths A and B are put between the pot 2 and the pot 
3 and also in the pot 3, respectively. In the case where the specific gravities of the plating baths 
A, B are different, if a sufficient amount of the plating bath A is not taken out in advance, it 
causes a problem such as floating of the pot 3, etc. Therefore it is necessary for preventing such a 
problem to control the amount added and the timing. 
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On the other hand, the switching from the plating bath B to the plating bath A can be 
carried out in entirely the reverse order to the aforementioned process. Namely, in switching of 
the bath, the continuous hot dipping unit is first pulled up, then after the plating bath A and the 
plating bath B are pumped out (the pumping order is determined by consideration of the 
aforementioned problems such as floating, etc.), the pot 3 is removed from the plating line. After 
the plating bath A in the necessary amount is pumped into it, the aforementioned continuous hot 
dipping unit is pulled down into the plating bath and continuous hot dipping is started by the 
conventional method. 

There is no particular restriction on the constitution, material quality, etc., of the 
aforementioned continuous hot dipping unit except that the unit should be arranged by pulling it 
up to the position where the unit does not hinder the installation and removal of the pot 3. 

Furthermore, the aforementioned continuous hot dipping unit uses a sink roll in the 
example above, but it may be already clear to experts in the field that the continuous hot dipping 
unit provided with a coating roll can be utilized in the same way. 

Thus far the present invention has been explained by relating to a concrete embodiment, 
but according to the present invention, the plating of two or more types of materials is possible 
merely by simply changing the plating baths while utilizing the same plating equipment. 
Moreover, many of existing facilities can be utilized as is. Therefore, its economical effect is 
particularly notable, and even in consideration of this feature, the present invention is a superior 
invention which can make a great contribution to the field. 
Brief explanation. of drawings 

Figure 1 is a schematic front view showing a partial cross section of the present invention 
device, and Figure 2 is its schematic side view. 

1 plating device, 2 pot, 3 pot, 5 sink roll, 6 snout, 7 metal strip, 

9 heating means, 10. . . supporting leg 
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